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@ System for calling procedures on a remote network node. 



© A system for making procedure calls can be 
used with a network of computers. An application 
program on a local node calls a desired library 
procedure. The library procedure can be available 
on the local node or a remote node, and the location 
need not be known by the application. If the library 



procedure is available on a remote node, a remote 
router procedure communicates a procedure iden- 
tifier to the remote node. The procedure is executed, 
and any results are returned to the tocol node, to be 
returned to the application program. 
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SYSTEM FOR CALLING PROCEDURES ON A REMOTE NETWORK NODE 



Tbe present invention relates generally to com- 
puter systems, and more specifically to techniques 
for calling procedures on a remote ne twork node 
from a local node. 

Programming languages provide facilities for 
making procedure calls, whereby code which is 
reusable can be placed in a defined location and 
executed when needed. Parameters can be passed 
to called procedures, and results returned. As used 
herein, the term procedure will be used in a ge- 
neric sense; program segments which are refen-ed 
to in particular instances as procedures, functions, 
and subroutines will all be referred to herein as 
procedures. 

Details of procedure calling conventions differ 
with different programming languages. Some pa- 
rameters may be passed in registers, on a proce- 
dure stack, or in memory blocks pointed to by 
pointers held in a register or a stack location. 
Because of different calling conventions used by 
different languages, procedure calls must be made 
to procedures originally written in the same lan- 
guage, or another language using the same calling 
conventions. If it is desired to make a call to a 
procedure originally written in a different language, 
and the identity of the original language is known, 
special steps can sometimes be taken to restruc- 
ture the call to function correctly with such proce- 
dure. This restructuring usually requires modifica- 
tion of the call at the assembly language level. 

In many computer systems, including virtually 
ail large and medium size systems, common librar- 
ies of procedures are maintained for standard and 
often used functions. These procedures, some- 
times referred to as system services are called 
from application programs, freeing an applications 
programmer from writing and debugging code to 
perform common functions. Library functions can 
be linked to an application program at link time, or 
they may be dynamically linked at execution time if 
this is supported by the operating system. 

The language calling convention problem de- 
scribed above exists with the use of procedure 
libraries. A library procedure must typically be writ- 
ten in each language supported by the system, so 
that multiple procedures exist for performing the 
same library function. An alternative is to have one 
or a limited number of procedures written in a 
particular language, and require applications pro- 
grammers to perform whatever steps are neces- 
sary in order to call procedures written in different 
languages. 

When several computer systems are connect- 
ed together through a local network, it is- desirable 
to share resources as much as possible. This is 



generally not feasible for library procedures, be- 
cause prior art systems do not make provision for 
transparently calling procedures which are located 
on a different machine. This is especially true for 

5 non-homogeneous networks, in which procedure 
calling conventions can differ between different 
system architectures. 

It would be desirable for a system to provide 
the ability for applications programs to call library 

70 procedures located on remote nodes attached to a 
network. It would further be deisirable for such a 
system to allow the applications programs to call 
library procedures without knowing whether they 
are located on the local network node or on a 

1$ remote node. It would also be desirable for such 
calls to be made to procedures written in a lan- 
guage using different procedure calling conventions 
without the neces sity of language specific transla- 
tions being made by the applications programs. 

20 It is therefore an object of the present invention 
to provide a system and method which allows 
applications programs to make calls to library pro- 
cedures which can be located on remote machines 
connected to a local machine by a network. 

25 It is also an object of the present invention to 
provide such a system and method which allows 
applications programs to make calls to library pro- 
cedures without knowing whether such library pro- 
cedures are located on the local machine or a 

30 remote machine. 

It is a further object of the present invention to 
provide such a system in which calls to a library 
procedure can be made from applications pro- 
grams using a different procedure calling conven- 

36 tion from that used by the library procedure. 

Therefore, according to the present invention, a 
system for making calls to library procedures pro- 
vides a standard interface for applications pro- 
grams. Requests for library procedures are 

40 checked to see if the desired procedure is avail- 
able locally or on a remote machine. Locally avail- 
able procedures are performed locally. Procedures 
which are available on remote machines are in- 
voked by communicating a procedure identifier and 

45 any necessary parameters to the remote machine. 
Results are returned to the local machine for use 
by the applications program. 

The novel features believed characteristic of 
the invention are set forth in the appended claims. 

50 The Invention itself however, as well as a preferred 
mode of use, and further objects and advantages 
thereof, will best be understood by reference to the 
following detailed descrip tion of an illustrative em- 
bodiment when read in conjunction with the accom- 
panying drawings, wherein: 



